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ABSTF*ACT : PROBLEM TO BE SOLVED: To provide a plasma generator in which plasma seeds are 
efficiently transferred from a plasma generating region to a plasma treating region and gas 
is prevented from being sent back to the plasma generating region. 

SOLUTION: This plasma generator has a plasma generating region 1 0, a plasma treating 

region 12 and plasma transferring region 14 separately in its vacuum chamber. The m 

plasma transferring region 14 which is secured as a gas passage to lead plasma U\ 

generated in the plasma generating region to the plasma treating region comprises plural 

partial transferring regions 34 divided each other to combine the plasma generating region ^ 

10 and the plasma treating region 12, and is composed of a tube member 36 of a ^ 

cylindrical barrier extending rectilineariy . In order to form a magnetic field inside the each p 

partial transferring region, a plasma transferring coil 38 comprising coils provided around |> 

an outer wall of the tube member is equipped. The magnetic field formed in the plasma TO 

transferring region by these coils transfers plasma seeds from the plasma generating *~ 

region to the plasma treating region. * ^ 

COPYRIGHT: (C)1999,JPO Q 



(19)B*mtffFtf (JP) 



(12) 



# Wf & « (A) 



<ll)tttWH&W## 

135297 

(43)&I1B ¥tfll¥(1999)bmiB 



(51)IntCL 6 
HO 5 H 
C2 3C 
C2 3F 
HO 1 L 



1/46 
16/50 

4/00 
21/205 
21/3065 



F I 

H0 5H 1/46 
C 2 3 C 16/50 
C 2 3 P 4/00 
H 0 1 L 21/205 
21/31 



OL 



C 

(± 17 H) 



(21)fflS»^ 


»H¥9 -301305 


(71)ffi®A 


597154265 










(22)0180 


¥tfc9^(1997)10)!31B 




mm&mmt&m 5 rai9H6^ 
















**»JWHK:fcfl;il 5 Til9#6^ 






(74)ftS!A 





(54) [&9t©£*] X7X^B£S8 

(57) immi (iee*) 

[IRS] r5Xv«±fK**»^r5Xv«H«*v.7' 
X-7«4«ttl O, T5Xv*M«H«l 2RX/T7X-? 

mmmi4iim^ivz\.^. ryx^m.mm-^ 

mttxmi&titi7yX'?mmm4^ ryx-? 
mLmmtryxvwm®mttii}-t&mL(os.wz 

acts nisi^Biat'fcs««a5« 3 6 -em***!.* . 

m<?)9vmmizmvt>iitm M)^m>~ryxm 

x-?&mm®mzBjs&tifi:Wi>i)K ryx^mmn 

frh7yX^m%ffl$.'^t7°yX-?m*ffiktZ> . 
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lfty?><-=r«iffl« l2:-T7.*v»?Wa l4:/5XvSigm 

16:*t»S» I8:*V-K VJr.taTft 

■a.:7J-V 24:»l*ffl*ajS 26;yn-y#^r3Vf V* 

Z7;SA*l 28:7 , D-fc.*fl#*{fel&& 

yt.-ffX^^XV^Xfl 32:»iSfl, 

ftft^i 42:7*5 Xv«4 3 4 A> 44:»2SBaB* 

52:y?X7#4f-f^ 
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frEr?xv»»iH«tt, miBr^xv^fflnstfiie 

0K£££TV>*£fcfc*«i:-*47 , 5X'?»£S. 
T. 

m&£VimTyx-?!&mm®izm&i-&£? t u 

v*fla««T«»t4 <t 0 C LT 6 £ k **safc-*--6 
r^xv^s. 

•rsr^xv^n, 

[HWWH4 3 M«a3KlBa<or9X'7«4»fc:*J^ 
kt&T^XvSM. 

[IM5 3 IS*«3tffi3S<07-5Xv^Sfcfc^ 

tmikb-th7yx-?mL%i. 

H>ilB7 , 7X-7j!!ia^^Jca^<i^v\ 
<L"C*4«Ifc*«fak-f47-7X-7«4». 
[HWUB7 3 M^5fcE«OT?Xva£«cSvi 

tfWIBX5X^^1RW<0ffl(=aW< IMrfc/h 
S< l/C**£fc *1MRki- Z7yX-?m.%. 

im%8i mm 5 ^mcoryx-?m.mzti^ 

X. 

[»*JH9J »#B8fciE*fl:r?Xv«£»fct5V> 
MEiS&a^kLTSa-^l^fflvvo^Ik* 



[in$« 1 0 ] mm 5 &m<v75x-?m&izi$ 
»«ic**< Lxhhztm^t-thxyx^m. 

So 

[m$3 1 1 ] 1*** 5 cEawr^x^asawca 

fcs M*>3-fA'*IWtT2«34/HBti:U ^ix^n 

4 n^raiwEiraiw-rs «: k k-r 4 rvxvi 
£11. 

[m&b 1 2 ] mm. 1 1 ttB«507-5xv^st 

ivwjnn*&%#. mfflmz$m?i£ot,z. w^mv 
mmumzn o z t &mLti-h7yx-?m.%. 
imm 1 3 3 mm 5 nzm^^ryx^mmza 

s\ mmizm-mtizmmztixmffimmz'tiz 
®mh z k zmt t&xyx-?mi%. 
1 mm 1 4 3 5 telefax? x-?m.miza 

%t-3A)V<T) 3 4 MISS&Wmth Z k k -ti 7 y 

xv»£». 

[ mm 1 5 ] m*js 1 tzmtcoTyximmtzto 

7yx^nmL&£vmuz^^hnm.<nwm* 
maL7yx^wm&i.zmrtttwmmmm 

k, 

T5Xv««^fiJ:i^ft(ca^-rsiafja»<oTO»* 
I^EX5Xv?|±fR«fc:fflJirt-Sfc«>iOS52 9ttDHI»k 
z k ^WSifc -tS7"5Xv«^». 

[ mm 1 6 ] M$g 1 {ztmcnryx-imj&izte 
^x. 

mz7yxvmiwmiz7yxv%&jfzzmA-tz>^ 
im7yxvmm®iz7v*Atfxzmz.?z>*m 

X7XV^4S. 

1 7 ] is^ji 1 tiEa<or7Xv«^»K:fc 
mM7yxvmmm.mzmfflfccr>n®.m(titoirh tub 

<7)7 y-YUXX/AV-YimiXH*) . 

I5IBX5 XvfWMR« k 03l3i07ta6^A?L* J »^§ 
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ntzmiZT y - m . mar y x~?imm® t m ex 9 

sr^k-fftx^xvs&ss. 

imm 1 8 3 it&g 3 KBttor 5 x-?i64stfc 

«iea»iiii»*»jftt* 34 wattai: £ 0 . jjtj£ 
^To-t^^m^ajs-r fc &ft ± a 

*!&$k-fftT9xvf&£fi. 

imcm 1 9 ] imjs 1 7 cieaw7-5xvi6±isc 

imm 0 ] mm 1 6 t=8Ett^r ?x?»*»t 

JU ft .1 k k ft X9 X V5fi^» . 
[»«JB2 1 3 mm 1 l=IEtt<07 , 5X'7j|4i}{C*J 

miiTyx-zimmmt <mm<nt&<nffi&um&£ 
mmmiui. mimm^mz^h^tx. mrtex^x 
ixb&zt*'mkth77x~?mi&. 

[000 1] 

m^mmmsm^mmmicm^xmm^ry xv 
m.mzmt&. 

[0002] 

ytmfciiz^tz*) , cvd, x-x^->j?'\ 77>-y^ 

<or5Xvra*xjins#£JB$;ft.ft. pfitf, ^coM 

ttz. wmzih^-mirm Fa 

SjSrfiJffl-fftMR I E (7^bny | J7;f<7'^ 
yi7ft-) . ™E3-f^*fflV^BWBS^lir5 
XV (TCP : h7^7T-*77/l'H77X7) % 
£H r#^3-79025 j ) . ECR (« 

Wr?oM3>*«) X5Xv«£fS (2«2 r#|B 
T4-290428J ) . ICP (^^^^7 
X/WFX9XV) . fcitA'SWP (-9--7>7X-XX7 

xv) at* ft. 

[0003] 

&7y xvmi&MmTizimztihm«(r>is\Mtfh 



ft. JSIT. #r7X7MStol, DKCRUH-i. 
[ 0 0 0 4 ] 5fe"f , ¥ff¥«®X9Xv?&£3§T1i. » 
fl-f ftmWciSJiJ ^3cS«#SrEPSDtft i kt'X5 
Xv£ffc££tfft. L#>U ^miWR^HIB^^v* 4 
Wffl-(b$nft(clMv>XD-tr^5aaE^l$r1S< (-f=5A*> 

o»«i<oigsk*»< ) i%i-mtt%t>%wx\ m 

X V £ Bl&t ft - k ifflmiZ* -o X £ T H ft . 

[0005] c:<o*Mifc Lt\ ■x^x^fcawfcJnift 
.IkT'T9Xv&j£waK#£iaftMR I EtfWftZtl 
fc. IWMRIET'U, IS^tCiftm^-t^^oho 

ymmmbx. s^sawrwj&rft. .raj^c 

LT, H^tfilfe^filift. iO^m. IMWTO 
T5 Xv&£3§k REST* 0 & , X 5 Xv*g& 

[0 00 6] L*>U C<0MRIE-Ctt. SS>{CX5X 
a k LT8|i*£3§< US#'ft k . VyX 

m. IX l £ o . tft k . ^ttamfcOMKT**!* 
m&\ZTlfXl£o. 

[0007] -^r, XiRitiB^Siir^ftTCPtt, 

ffl V y«:7 9 X v«K * W± $ -£ ft 
ft 0 ic07-9X-?^^T1#^fLftK®S7-9Xv (H 
DP){±, 4*ytf±&£3\£liUt. *V-H 
atc^-f ft i--X«E^ffi< t ft £ k ft <7)T". 

wsnc r*-s>fc-M.fc<nfcn3 «jfic*** ft . 
[ o o o 8 j u»u salt i tcra^cos^^-, ^* 

<OWFfiSX5Xv»£»kl±a$'5, swaafteox 

TWSrV\ t=5r^*>- WUfflftkXa-feX^fcORa; 
*ffia$-&4fciW>f ^yx*/l/dfS:X9X-7t4ifc 
<v^kv^mi«X^* J *ft. *«*X9XvWi. ^f- 

m*tzttf?*l. Lift. 4*yW3UiMx.htf* 

ft. »NMrxnv-{i, -f^ycoicSrJi^ 

1 0 0 0 9 ] $ & KlTtOJ: 3 ^2co^>'*ft . 
TCP<7)T9X-e^^^xXAtJ:fHf s 7°9X-7F*| 

#<o«-r48HMc«»«sn» x^yTX^knwr*ift« 
$ (Wcm) ^Mrt^wta^^ft. Cl^to. 

flj$ria9lC^-f-. 

[ 0 0 1 0 3 09 14, Q?CDX*)U*r#1fi*7jkt?y 7 
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^57<0«Mit« : Fx*;Wffc [eV]M? 
JRD. ^77«fcf : F«Jgf (eV) £ [1/JW& 

Wi. H+oft«a-c*sn4. H+OftiUbJiS&C: 
¥WF»^*&v>*^x*>Wf#*-C*->T. Jt 

/^»M<077nx;WI>S t Hftfc. ft 
HaT^-tl^Jgti, 10 12 ~10 13 [l/cm« ] 

m^SKJt^T 3 -4 g v 
[00 11] flS&aCi5Wt„ x^/l^EOtfTWf 

*/P^E 1 b s £ ^tcCOX*;^E 1 J; 0 iiUvu:* 
/HfE 2 boMtfyVAJVBjm® ( £«x*rt*¥S« 
CR^4*^t;:J:05i'*j&/i^jft$*t4. ) tfflii-f 

[00 l 2] ft-?7\ 7u*.x#xtip<r>'9Mz.*)i'*?&. 

Vi])V*>feh tzSb<7>m : ?$:ft±Z-£& b^oZbX'Jb 

-ft, «Jix^dfliLh^«^(±JMi.l.*\ ^iiflfrfr 
J: 0 r^^/^ffsfcfeon^j 

[00 1 3] mz. ZcoyiSXM*. 7c-»^J&art><0 
T'£>6. 5>*Xr/Hi, £^7x#/l^j£^£^c9x*/i/ 
^•tOt/jN^^x^dfSrSfom^fcffi^LT. SBt 

Xlio. zco?5v*>?t>2>Wim£rJm<Dtz#> 
IZ. 7"n-t x^OffliBf toifSix ••/ f-ryhi fc(i7" Vij 

[00 14] ififcttLT. «8»tffl«-^K»*7 , 5 
fc%tltz4*>by : s*])Vb fcfflVvCtM8«fltf>Xn-fe 

t, M^aajT-csafirr^xvt^s-a-. r^x 

v|fc±««Tf6±S*fcr5X-?t. * OftftUKfto 
X 7y X-?mm®£Mi&.t h.Z<r>94 T<ry7y Xv 
m&X'ii. W^^H4#X7Xv<7)i%-tt£ft#>& 
fc*> . ±n®X'&)~%Ty X htiiz < V ^ b V ^ x 

[00153 s^ic d^ECRii, mwemtfAE&i 

£0. lPa (A-x^;P) JOfc-HM^UrWi 



(f, r5X7iMi$* { s<^f.^^. sarnie 
mp&^timzti&tfxi&ism^ ziix *) 1m* 

t2«fi8EV>l~10Pa^)E*T*4. CVDTtt, i 
#iJ: 0 fc $ Mz»^EjjmWZ'7'o*xmffltetf&< 

ft*<77X-7«t»c7)>f sj- yTPPMl-TX^/l^ffT . Wi 

4. ±->X. cvDTIi. x-^y/Ttt^r 

[0016] *9>xt, T7Xvra-feX«ffllt1is « 
afttf)£iB it***- hyi/i])VbA*Vb 

mzmmiz&mx'Z htpb'ot^b\^zb a>\ ro^x 
ov>t. ai ozmkLxwmth. hi ott, 5^ 

ft) izntlx-yf-yyu-h (x-yf-y^aLK) ^ 

fti:<OJtS:ffiR*ffi-CK")s JBtttXyf-V^V-h* 
ffI*tirCffi-> -csr$\ 0+wft»atJ:'3. x-yf-y 
^-h«iE4»v^S*i.S. ilMRaCiWf. y'J 
i])V®&b4*V®&b<nyti^WgX\>±%yk%X 
ix-yf-y^-hti:/h$<^5. x-y^-y^U-h 

[ 0 0 1 7 ] ffi„ 01 0(2(±. TcoTyX 

•?m3s<r>wflmm:*Lxhh. ECRiuyrcp 

Zh (ZtiZticffiM&XUdmM) C=5r4. M 

«te«Wt<oiBfc:fflaiLTtJO, i^)bfflWtfkt>x 
l** { ±aL^K^X7XV (HDP) KffiSfCV^ 

s. ) . <xt, tcp«5bi4c-j*, z^izmmizm 

[0 0 18] ±3*LfcJ:3t. TCPTIi, 3^1 
t«85fc:J:0r5Xvp«jt:mW«8S* < SBBS*i*. 

J; 0 r yx^tfmam ( s -y 9 1 -f - ^ 

>-X) §ixT, at»«X5X"7*«»«$tL*. ^£7)^- 
$ 7 ? t-r -f y^SnJtX^XvtfO^^JS^ 
ti, S^x^^tJtL-C-e-y^XX^qfBt^s (0 

9#M) . ^cO«^<7)3*>, «jfl^O«Kx*;WfJa 
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[0019] t-z. a ^vm.zmLtz^'mmFf-M. 

[00 2 0] dOHHte, 4*VhyVi])\/ 

t^i-^mxttni. mm%x.-vi->7 (h&wz 
t\ t c p t mm tWittx-h h . 

[0021]i^C, ECR?4TlZ^mW-t&. EC 
RTtt. ^Sil&7°5X^rtOS^a«Ti*£l>lHl 

c, z<7)&m*fzEj]%mimiz&^<7)x\ 7v*x 

u^x^x<^mttdm^\t^<rm%m^7u^x 
t'xtfmmhmzmz«). ^o&n, ra-b^jaa 
zm-tzmzzm&zitx it a . ecr 

< t# & *>\ mmmt ^ * o drmm 

[0022] J3Lt«)Wfc£< ^•ST^Xv^fejISr* 
[00 2 3] ^-fWcLTfcs iiX^>fi!*^^7W7 

x^j^sji, 7yx-?7a-txmmi l zmmt^i^ix 

&&Ji®.®X'li. 7u±z#xwmiiffiffii i itm 
&\ «->T, 7yXv7v*Z>mmmmxt:i:Z 
*>£b^tzkLXi>. 7u±XifXW7yX-?m&® 

fctx-mAsT'iTZ . ?yv*>?£t:i*m!zm , )&i 
mzix, §-«^7u-tx^mm»m^±^iHLxi 

to. ZWXolz. 7u^XiiXif7yX'7^mm 

mmhfzmzijx j jtmhh\Am^mmz%z.^fz 
7u^xmmm^mm.-hmthfvf. mm* 
7n*x&ft-tfmmtifr\ 

[0024]tot, 7yX-?mL®&t7yX-?m. 



4ffl«i:7*5Xv«!a«Wf:(?5iat:. 7°o-lrX;#X<D# 
h. ZtUzX*)* *»*7?X7»£!HHfc7?Xv«i 

s*«s 77Xv%&mm*b77X-?w8M®^ 
^yx-zmmgitf^mzMixito. ^t, 

[002 5]^*, zwrnrnzmm-zMtLx. ec 
rcoj: 5 %7yx-?3t£jmmn£j^, ?)vmm.L 

T^X^cof^^^iil). L*>U ^<7 7/^<7)7L$- 
iffi&Lfc7°7XvtiHifcL&v*7)T\ ?L^«* J ffif$ 
ftfc*a««HH*«H±4T7 , 5Xv*qfiaiS*i6. £ 

>mwmizm%.ztim 

££9, %-=SrXD-bx«M^**^#4ii^vn 
[0026] tLfcKW Lfc «k -5 fcs 79X?t>79X? 

wmm^mmm^mt. 7yxvwm&frb 

77X^^m®W7n*XtfX<nmM£ifflffi& 

7y x^wmmmt r t amsfc&s . 

U»fc, r9Xvj®l«« , Ctt*^7 , 9X"7«*&lt» 
[0027] ffiot , f£* J; 0 , 7yX-?m.mm^ 

7yx^mmm^(^7yx^m^mm^ < t? 

v\ 7v-txtfx<r)7yX-?%£M®'\<r)im 
m±-th7yX-7%*iL3&c7)ftmtm£tlX^tz. 
[0028] 

£tm-t&fi:#>t l z%ztit:i><DX'f>'). 7yx-?mm. 

®X'cr>-t *>®g[cr>mm£. m®!S.7yX-?<7)&rti, 
tiiVJ *>tyi;*)l>kc7)&ftitmcommit$:9m-f 

hl>nx*hh. ryX-vifxifiTjxvwfflM 
^f>7yx-7m.mm^^M^tLizkm±ix. 7 

v*X%mizmm%7yX-?$:mf8.i-&7yX-?mL& 

[00 2 9] ^(0^BBc7)7°5X-7^^CJ:fL 
tf, 7°7X-7^t^t'7°7X-7Sr^;L, ZtryX'jX 

vz7yx^m.M®zm7yx-?!mm®tzm > 

mse<07'5XVJSI^fTd7 , 9X'7«t»'C*-3T. r 

sit lth^cltJ) 0 . ^mnmmmmzmm 

[0030] Z<T)k 0 t. 7°7X-7|&4^iit7-7X-7 
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-fXtaSfclttWUf, Witf, x*/i^oifc«EWiS; 
nr5X7 (it?) £X5Xv«»««^i:iiiau x 

•oX. 8miII»fcJ:9^3tf*B»*)il3, feitf* 

wmm®co*H xomgjzz o . x^x-r^g^i^ 

T#l>. fi!->T. X^Xv^gt^ffl&^i^/l^ffi^ 

[ 0 0 3 1 ] 7"5Xv^««i:r5XvKyifi 
ti/hS<£&. ftoT, X5XvJSJI««!b»iS>7"?Xv 

\tw%<x'%h<nx\ ryx-?>m^mm-tmm 

[00 3 2] ZCOXolZ, Z<mWz£tM. TyX~? 

wsmtizti tt h >r * y®& t ? n-ms. t cojt t ft 

[ 0 0 3 3 ] ft. X5X"?a&«HfcX5X"?£»£3 

imx-hx^ mm. tcp. icp, ecrw 

[0034] £<0#aor5X-?«£fflfciiVvC, Jf* 

{BWfei^T-^xvjpnawtisia-r&iatL. *o 
awwx? x-va£#wt*s xx/xy x-?imm®X'Mi 
•thkoiizLxb&ntffk^. 

[00 3 5] ZnXolzm&LXh&COX, TyXl& 

X 7 v feiX. 7yX~?m. 
m®ftcr>ryX-?<7)%±lz&$i-&m?te. XyX-?& 
&SmWiZh?v7iSti*<Z:l. *LX. TyXv% 

&ffim<nryx^ (Vf-)Hs ®$mm*t>7yx-? 
mLmm^miiimjimzhy'vyzti, *<omm 
izte^xTyxvimim^mmztLh. &^ z\nm 
TiizmmbtiixitzLx. xyx-?m.mm^ 



*yi>7yx^>mmt$^t®mzti&. znxoic. 

TyXv%&mmcoyyX^tf%)m&<TyX~?&m 
[0 036] TyX'?mkmm*t>7yX'?>m 

w&nmtmt $,mmi> mmtzy -v^mz&tfhft 

»4. ryx^mmmiza^xMrn^m-i. 
x. yyxvwm&MzmKztifcmm%»<7)Q.sx' 

XyX-?®%tf#i-t l z%t X o IZX'% h . 

[ o o 3 7 ] zmsmmzx ^mi-thmm 

(IFF) tfmHXLtiZk*fto±X'*&. lot. 

sawcr 5 x-? £ r 5 x 4> x 9 x vjaa 

[ 0 0 3 8 ] £*5f^X5X^Jte»a«WiW 

izztitf. msmmt. &m®mmnm'mzmnt> 
tu&mi Mtxmn 3 a tux-mm lt a s mmmx 

-f^t-*>t'*>^T-t>J;^„ ifc. Zti^im^-kb-^X 
m^Xl>£\\ MM£. 5 5-««a 

[0 0 39] 3>f;K0ftb9(CikAa5tffl^T 

&WX-. wjuzmx-bh. mm. msms&cr, 

■i )Vb f&K&bitxm^X i>^\ 
[0040] ZCQ$m(?)7yX~?%&Mt,Zt5\^ 

x. mffimmmmizm&t& i 8immmm 
{fcaso^v^. 

[004 1 ] Zcnkolzaj/UZ&St&b. 7yX-? 

%*m®p t>ryx-?mm^ t rnnmrn^th x 
?%m*§iBtfL?zz>. fe^x. ryx-?ft±mm*t> 
ryx^mmmw^<7)Tyx-?(r>imt l zimxh&, 

[0 042] a4)V(Dzi-i)Vm:. X5Xvf6 

4fR«tJJ:^X5XvJB11B«OTlHcia^<t:S!i-\ » 

±&Ltzy v>^(Dm^uftm*m&hMzimx'fo 
[ o o 4 3 ] ft. y •v/wnm-Jimmzmm-hiz 

li, Witf. a^f/koa-Y/i^tStSr. X9X-7»4fH« 
[0044] ZCObZ, HS3B&mbLX$*-XlHU 
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[ 0 0 4 5 ] act. £<^J!<*)7*5X-??&£3§Ki5^ 
i 0 . Z co««g|5ttO 

[ 0 0 4 6 ] filoT . *ttSW«i, <t*>JBflEfrfflfc»o 
XW&ii 1 ? •v'VSUzfc&h J; 3 . £ <D J: -5 

[0 04 7] *K^fci«t6fifc3>f;i*>*M!| 
t U ;ft^3^MiJ(clgl$J»f l> i 3 fcflMt* 
[0048] uiDJ:^ izmfcth I . ft<0j; 9 fcfflft^ 

i). i<oii», r=7 xvwmm<n7yx-?®%.m 
m-m^m-itf* z t s . 

[0049] £<9&BJf^r5X7&£S8fc*H> 

wmkn t cr>t,mwmx-b znmmzisb 
m~-®mzm.2titzm&mmzt utmth . h 

[ 0 0 5 0 3 M»t&«HBifnMctt(t^ti^ 

ajMzx mtfLZtimt&nmtf^tzi&m t% 

Z<D£otza4t\,nfii<r)®\mftok. m*)&^t:a4 

ti&t>m&wttf5\ Hcffls Lxwh htih<r>x\ r 
vx^mm^iizwm^fitiwmmijiztx'mwfi 

[0051] z^mcoxyx^^za^x. #* 
Kit. 79x?09mstimaa&tiimwi*) 



Wm*7yX^mm!£Bfii\rtht:*><r>W, l EpJnUI 

mt. yyx^maxv^itiz^-th^mmcom 
mm 7? x^m&mzdmt i mtxax 2 mm» 

mmzzti*'tmiLi,z®mzit&zttfX'Zz<7)x\ 

7yX-?%*£m®lz&Vl77X-?<r)mL%)mt. 7y 

xvmmu,zmh7yxvwm)) t * , ztizti 
muztm-tzzbwx'tt. 

[0052] ttz. Z<nmi0)7yX-?%&.2HZj8\,i 
X. mt<te. 7yX^mmmz7yX^m.iiX 

zmxt&mzMi. 7yx~?m®mz7v±xij 

[ 0 0 5 3 ] ttz. Zcr>Wnc07yX-?%£.mz}5^ 

x.mi<te. 7yx-?>mmmzmm<7)mmm 

7 y Xvm&U* t <n9Mff)t:ib0MX1Uffi& $ tlfz 

7/-m. 7yx-?mmtmi7yx-?wm® 
kcomzmixh *) . f] v- h-Jir^xv^aw^ 

[0 0 54] ic7)^(7)7°7X-7^4i^tfcV^ 

»^L<{i. ««iii»*aftfi-r63'f/i,fcamca[ 

[ 0 0 5 5 ] Z <^Wfi(T>7y Xlft^lZH \ "> 

ttktxb&nff&w ry-v^mxjui. 

[00 56] i^fffiH^^XvfS^SKtJ^ 
T, 0*L<«is r7X-7^TOc7-n-feX^xSr» 

tt. r5Xvi64«str7Xv^j^(0CTx{fo 2 

tfXZWLXmth^&tfbmX. Z<7)£ olZffif&lX 

&<timx'h&. 

[0057] itz. Z<r)%ffln7yX-?ft£.%i\iZiiW 

<7)m-&MMzm& MM7yx-?mmm at?f-v y 
y N'stc s 7 y x^aifflw t <nmmtnfcih<nffl&um 

&$tiXti<9. ffi&M. W*nmLtzG*>ikX . 7y 

xvmM®mmnm<%z£d%*&tf*)B#. 
no izmmti . ; o^m. 7 5 xvoan^Mt 

[00 58] 

mwmm.i.z^wm'h. m±. z<r>wj\tmm 
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mmcD&mi&%&-w\izm'%\'\ ^x. z.vm 
[ o o 5 9 ] 5t-f . z?)mmcomBcD77X-?mi%<?) 

^m^^-tmmmxhi. znmmnBmnryx-? 

7X-?«I^ 1 2 fcitfX 5X"?»i3ifBW 1 4 £Bj£ 
MfflSfTdfcfeCBftS^iJtfRW?***. X?X 

immmwt. ryx^mmn o?»£U:x 
yx-?£yyx-?w®m®i 2t^<>tJ6^'xss&t 

yx^mmmi 4<r>®&\,z®&z^Lx^h. ztih 

7yXvmmi 1 0 . TyX~?m*ffi® 1 4fc J;tf7 

yx-?mmm 214. <r<o«FcsHi/a*s. 77 

U ZVTyXvZTyXvmmmi 4*mX?7X 

•?xmm.m 2fc##» j3He<ox7x-?*ptefr3i« 

[0060] ±5fiOX5Xv*Plffl« 1 2?)1«j£ 
fco*W»*-*. X5Xv«yHH«l 214, XSM-** 

mmttitz-mmx'hix . z^mzmmmmie 

Zffifc?&fi:isb<?>3ffimm < mft>tiX^& . .roift 
««<0±=SraWH4» 77XvJ?ui3B«l 
(c«8** fflftrt 4 tZtoto&B&Mr 7 - M 8 TflWc 
SfiXH*. ZtotV-V 1 8«±fflfcH6««S13*tt 

-K18tf)JSB«4, rof ^^20 ici 0 Bl^fc J:t>*« 
[006 1] -f-LT, 7yX-?Wm®12k7yX~? 

nmmm 1 4 1 ott^a5*tffla-r & * 

V- F 1 8 fc*f Srsfirf 7/- H 2 2 fc LTa»t&*iTV* 

4. ^^ry-H2 2(4, Q$Ms#tt0&*&fL 

flrCfc*. iOT/-F22«4, ±»Lfe*y-H18 
fcttfoStfTSfftib 1 ^ £*l£>77-K2 2i>J:tf# 
y- K 1 8miZ7y X~?%mm® 1 2«££ft4 . 7 
y-b'2 2i#y-K18tc7)0«4, mEPMUS&fc 
LTOlS 1 ffifflttOai 2 4 £ itfXo -y * V 7*3 Vt> 

■9-2 6 tfmmzw.m£.%&2tix^& . cion 1 nntt 

«iS24KJ:97y-h*22 (««i$*vO*S. > tJj: 
lX^y-H 1 SlBKTOW^fflSDSfLT. 77X7(01 



yry-t2 6<4, DCtfyhWfcAfcRttfcfiTV^k 
CDXfol. Z(r>7"n-v*yyayTyV2 6cr>ftmz2; 

[ 0 0 6 2 ] ft. ±S£<7)S& 1 TSfflmM2 4 {4, iti^^* 

«^2 4fcJ:0^S*SlS^iW8HH4. ?yX~? 
WSffi&l 2X'&mm^cr)Tr!-izZ%miz®m%y:J* 

Wfan+v-'JT vTW&tmz 3 fcL&Wl 

ff&t&U. f-5t, 100kHzK2MHzWgI 

[0 06 3] tfz. 7V-F2 2tf>, XyX^Wmtik 
1 4 tc0^^Hc«it^*^AfL2 7 fc l/C*?L$ 
*lTV*&fcfct>tc. X5X-7«ffl|««l 20WtWPgf 
^Sr*-TS1K»OXo-fe^ffl^^?L2 8ifflf&Zti 

■o>4. z<D#ximiL2 8<mnfflW)®M*nw$ 
it. wmmnTv-txwmfr. Tu*xy-*>m 

£t*UfJ:V\ ±^^©AfL2 7{4, XyXimm®. 

[ o o 6 4 ] x^xviMtii i o iz-ozmmt 

Xv»4ttHft6«fflSiiT^S. ^X:?X7?64f|® 
lOtt, /7X7l4f+>A'5 2i, X9X*7«tf- 
2cr>±.$HZm07-«r»*m4 OtizX mtti 

XV^5IHSJS14**|§|«LTIS-&§*1*. XyXim. 
WM 1 0 fc X^X-^iSiiW 1 4 fc<o*S£aMNc*JW4 
ftyA'ICIl 75X-7^iM^14fc^raW^aiE 
»fc»£S-£Sfc*>«>sWl (#iS?L3 2) 79X7 
(itLTAr #*jWflV ^il* . ) ^A?L 

3 0 fc*^figS/lTV>4. X7X-7^ffl^X«A?L3 
Ott, X9X?«4««1 0CO7yX-?ffitm®14t 

\tKnmz^m-hwm<n^ »m4 o <nm<m 

5 fc ^^c77X-7^f-v 5 2 fc 
LT^t4. 77X7^ffl^'^A7L3 0O8Sc^Ea^ 
Pflf4, ^^W^cO^'X*^t##i*7L3 2KM 
S*iTSfajSiiSJ:-5t:iftlf-f4. 
[0 0 6 5] ±jfc0?-*^*g4 0tf)±9 (KS 
ff^W) tl475X7?S43'fW 2^'|g(t^ 
ixTV^. ^c7)7'7Xv%4a^;l/4 2i4 s f-+>-^ 

4 ooiMizo-rmzmm (-t%hmm$.) mm 

;U4 2 (OBUB^f ttt* LT £> 0 . TBBKtt* fc'^0^(4 

mixhi. ) . tlx. 3-f^4 2o#««Bafc» 

2E|tfl«fc LTtf5*2JSE«ittKB443W»«ll$iirv^ 
4„ i<o»2SffliW»4 4t:J:93-f^4 2t:«^*< 
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wwrjxm&mmxznm** 7yx^m.m® 

[0066] i^. J3^2XJilttTO4 4(2. Sit 

Mi. mil£50 0kHzfrt>l 3MHz<0»It 
t££tl>W#W)fT*£>S. Safari XvS^4§-fr4 
fcftOSBWEF * . Lfrl>7y X 1 0 

i o o 6 7 ] mz. T7X~?&mm® 1 4 (cosshw- 
77XvMittii4a, ryx-?m.mmiot 
ryx-7>mmmi2t^m^^Lx. 7yx-?co 
®mzmt:#>com®x'h&. zvy-yx-vw&mm 
4ti s 7yxv%tm®iotT7x~?>mmm2t 
comzmm-timm^ ^zm^ntzmwMm.® 3 
4kixm&zixx\,^>. z<vmmmx'\i, &mm 
mm4z. <g#m3 6Zi>^xnmix^&. 

•y? xmcommmAizx*)m^tix^ . n. 

r5Xvffi^«S 1 0^T5XV«M«^1 2 fc©tS£ 

tzvm%m&kix$>z. zlx. z<7)<gtt%me>cr> 
nmmm-m^mwm.® 3 a t % 1 . 

[0 0 683 i^t. £«9*jR0fCtt» r5Xv®Iffl 
«12077-F22fc»*3ilfc*AfL27fc, 7*9 

x-7«4««i 0 K»jRs<ife»3iHL3 2 t<mmm 

-kKlXolzffi&LLXhl. zlx. mm%<gtfM 

m6tz&*)#fLmmtu ryx^mmmi on 

£V7yX-?Xmm®l 2iaSr2iaWte»^$-frS. 
[ 0 0 6 9 3 N. r9X"?»£fl«l 0 . 79X-?*»yi 
ffitt 1 2 fc J: 7° 9 X^#jSM« 1 4 £ *h.«l*H0 

Zblz£*)TyX~?%&MZmf8.lXi>£\<\ L*>U 
^S5^»airr=S:fc^0'jy^ (US 

oT, #*L<tt, Ztlt*7yX'?m.m®10. 7y 

xmwm 1 4 axify°yx-?9mmm 1 2 
r5Xvjs4«« 1 0 *«js*-**af-* ^oa^t 

4MPR»ff 3 6 1 Sr-frfL^j£ Lfcffim b LXi>£l\ 
[ 0 0 7 0 ] , &m&mm3 4 DrtggtaWftfr 
»«1"*)t«xoa«|lIBi: LXryXlim^J )V3 8 
HUTU*. Z<7)7yX-?fflkzUiU3 8lt. 
Sa«H*3 4<0ffl»«r*>^ < f«a»f 3 6*>*MWW: 

zcomx-iz, 3m?A)v*. ^mm3t><rm£th 
umz&'ixmmzmmitxhh. z\tih?4Mz& 



0. ryxitmimi 4mzw.mtB&LZti. z<om 

fc7°9Xv (7°9Xv«) £«5S*-f&. 

[0071] <7yx^&mm®<7)m 1 r 

*Jit«BWil»<Olijtfc:o*±i:LTRWft. H2 

a. mwmm3 4mmmwLZ&kLX7Ftmu 
wmmxfo h . m^m 0 . i^sm 3 6 <r>-mz\tr 

7X?»ft >A 5 2 fiTfc 0 . 'gtfSOT 3 

6cO«tiT7X^a^l 2 £Htf7V-F2 2(C 

h-hfflftWMm® 3 4b 7yX-?m&M lOtWH. 
fcitA^aW^«*34i:r9Xv^B«l 2fc 
^#^«(caBKWfc** J: o (cflt£ LT & 6 . 

wtt^awj-tii. o 'j >?5 A&m&ixx^xMm. 

co<&Tm±-tmmb%-ox^t. 

[ o o 7 2 3 *«am3 6o«H{:r9x-7»ai 

3-f;i/3 8)MR»tfe<tT^6. Ji^L^iofc:, T5X 
v^S3-^^3 8{i:3o£03-f^T^§ilT^i». <! 
09flKM7tt . 77X7gl3 A- 3 8 #8$ 1 3 4 )V4 
6, »23>f^48tJir^|533>f/P5 0t:i"5«lfRS 
tlh. Z.ixh^lo-i )V4 6, m2 3-f/1^4 8fcJ;Vm 

^S. ZLX. #3^M6, 4 8. 5 0#aiitKB 

T, %lti4>V4b\i.~TyX~?Yy-vTm. &2?4i\, 
AS\$TyX~?&m* m3 3-f;P5 0{i7-5X7ffift 

[00733 fit, i wst*<o^rctt. fitftmKc 

7-9X-7^4ffilSl O&jLVryXlWmm 2X'% 
fWSi^CWjfttS. 02tc«l»aT3ii?ti5fc:. « 

aiaasttstf 3 6«rti»iB«^**%iB»«isaiW3 

zlx. &#imm®3 4b7yx-?%±mmo 
bm&mmmz&^x. m^mity -v^mzm^ 

TV*. -5*9. «B««aHfi«3 4*»i5>gi*ajS8aj* 
^®«3 4 t7°7Xv^a«^ 1 2 bffM^UWZ-H 

^x i mmx\ zco^xmiimty •^•cRja&ste <t 
x o #=h Mzm? 4 frmMvmmiz* 

[0074] -lOJ: 3 (» s i^^HiW3 4 
*iS«*Ji. 7yX-?miimi 0\*XD7yX-?1&m 

jK7"9xv»aMWii4rtfcgi*a**i6J:afc, r 
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titer yx-?^ ryx-?wMmmi4mzm^tii>. 
zcot §= . **yrtm&mmt<?)mz£ <oryx-?cr> 

m^ifi'MLy v'tmzfcffl kolzLXfoh. 

K. znwnmt3 6<7>ma$tt®iii-z>yyx-?mi 

yA'5 2 fc#j£S*Lfc»»?l3 2 fc . 
fitfi 1 0 cofflT'-e OPg**j£4*S £5%y-v; W t L 
T£>4. 

[0075: ryx-?mmm 1 4 SraBSUrr^xv 

jStTOC TyXicoWiWmtflzX 9*Mi«r^J: 
a{c-f4fcft(c. ^tt^secoTSfB^PS^-/^ 

§ni>ry-K2 2(c»«s*ifcWAfL2 7wpat,3i 

ttfc£*J:3fc. J£lfT£>4„ £0«k-5fc«j£UC*>4 

<dt\ ryxttmmizmg; trmm ixttozt 

£B6ihT'#4 (TyX-zlz-ttti&JJ-y&XVyi;*; 

Mi.. x.*>uxmzm\.*mx't>z>frt>. mzmm-ti 

^y'WI^<^tLta. ) . ^t, 7°yX 
0fr6r5X"7ffiS«*l 2^75Xv 

(Mmzmamx-fti zttfx-z 4 . 

[00 76] *fc. iKOflWEWcottaillB-r**)^^^ 
X-?®mU)U3 8<0fflH(Ctt. SiiM* 5 6 5rStt 
T&4. iOflftfiW-Ctt. iSiS638M*5 6fcLTP» 

34^3 SfcitflffttSftS 6 ZWo X o izmibtlX 
v*4. <I<OSa-^^;l/«**lEB^^-;PHi:tT»l&f 

■cayjig^afft^a^s-wuafiv^ tot. 

■fiat, ?4)V3&<nmW*m : &W»tt5 6X'm : iZ. 

kicio. 8Wjtt<oapiesji^s-fr. «;fjtg#»art-4 

J: 3 4. 

[ 0 0 7 7 ] ft. iSiSSPM* 5 6tt. <fitt* LfcPMfflHK 
*>fc*>*flfcvfir<TiJ:n. flUtf, i«3Bi«fflT'^ 

[0 0 78] 4fc. _h»Ufc$fitW-4«A« (tttt) $■ 
l8IW4(Stt. flUtf. 3^;i/3 8<^a-f;wmS*\ T 

yx-?%±mm o&xvTyx-vwmmm 2(o\mz 



5X7h7 7 rffltom 1 a-f ^4 6 fc8W-n 4 iHit 
JHS&MnS < L s TyX^WAmcom 23 4*4 8 
CSSta A }\XSS&SXdmX% < R£ U TyX-?m 
mcom 3 3 4" )V 5 0 fcSft n 4" /l4WJ4JtK«/hS < IS 
J&**Uf . 3 4 ^M«a5T'il73lS* { 7 ^ 

*tiaiw & cfc a $r«**»£3 * * £ t 4 . 

[0079] <77X7M»g2M>_haL^ 
Oftii* 3-f;U3 8<7)3-f;Pg*\ r5Xv?S±Stti 
0fcit^7X^«iJiasj|i2<oM«fi^<fc:fi!vv 
4t^<^SJ:-3tLTi>l^t'#4. :wtftfc 
tt. flUtf, *tt*»3 6*)*etf, 3 6 

<o-aw»fe;<o««a»f3 6<?5«-iBa5fc:i?fco. 

3 6 flg£2rfofci&->T»« < £4 J: o £ 

[0080] zffismm m2m&) <nTyx-?mm 

*14(C-3*Ki«B1-4. 03te, flUH££fti£340ffl 
jaSr^LT^-tSg|5BiffillT'S)4. 03£^-f <fc? 

mi o&xvryx-vwmmm 2<mx-y -y^mzjK 

**ofc»Ki:*oT^4. IftWtll Sia^W6 
4«BS*i.T^4{aB<0«g (Pg) jWR/hfefciJo 

a (PS) (CJE^I, J; 3 LTJ)4 „ iO«fc-5{C 
»)SUT*4<0-C, r5Xv|84««lO*Jj:t^r5X 
^S^lSl 2tcfc(t4ia7]^ 8)5»bT'*§il 
4„ ) ^^J; , )^#<-r4ik* i T-#4„ fl!->T, 
r5X^oifflRMM*tt* S fefcl&LhS-fri Z tifX'% 

14Offlt^A't4*Xc04* i: tix4c0T\ 7yXl%. 

mmm 1 2 eoHfcfiaw^jwmjs^* j: a c** . 

mi 2mzm.zixz4*vt5iVy : Jii}\'<rmmk* 
miHkthzttfX'iLh. 

[0 08 1 ] <T5Xv»3HB«W»3flSiS>Si5>t:, 
8M«W)r9Xvf«l«*14fco#R!!W*. 04 
tt. iOJSO^jS (fl!3flK) W5X7fiIil 4 *> 
*jS&SttHf* -5 T . ffij^m 3 4 <0« 
LT^SgPBrffiH-C*>4„ ^3 3 

S 3 6 fclfclt&ftfc 3 4 ;U 5 0 a coWJ^ffi 0 <£ 3 
S'J^)3>f;l'5 0b^ig{tT2M3'f;l/flfSi:Ls I 
*i4>3-frt/50a*sJ:tf50bfc ffinicamNf 4 . 

tatt 3 >r £ ? a*, ftnwcsm- 4 <fc -5 

t, ;O3^^5 0bc0ieil$iJ1»Srffa. 
[0082] Z0>X$£* a4)V5 0b£.m-t?4>V'& 

^mmcm^if oztitz&f), y-yx^wmm i 2 

Z k tfX'Z 4 . *) . 7"5X^»1«K 1 2 
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m*) zmnt&tMz. 3^ )imm±^ < ttz 
<Ltz*)t&. ztii,z£t). -jmmwzTmt&T? 
xwm. *>b®xi*'j?%<L. mmx\i$<^hk 

^tzZblfiX^hiioiz^h. ^T, Z<7)ffif&cr>T 

7x-?immi4Xte. mmmz7yx-?#m^£> 

[0083] ffi. 2 S3 >f >Vffi&.*mfothftm<r> 3 A 

>U5 o &<rm H-ntis,?)** z*$mMz-$mz*thu 

ztimizbn^\ 
[ o o 8 4 1 *fc . &m®mm®3 a cowmzTtt- 

ZZblzX*). TyXvm&Wfy-ftZZ UZftfr&Z 
W-mmX'hh. 05£7rrfJ: oiz. S i ^JUWZbK 

wmmmmnwj:<?>x\ ^u^m^mAmm 
tf®m#k %h Xoi/Zt, &%m®mm® 3 a tcwt 

£>ix;t3^3 8«93^mSit£. RJS-tfci&o-c 
UBS WtSMfflSiHiiW 3 4 r b tfiWtfi . i » i 0 

»sw>i&-tt*a;*>s £ t tfx-z h . iot, mm® 

±.T<r)TyX-?®%.i%}-ik$h Z b 6 . 

[00853 4fc. ®mtz>&$mmmA£.i&vt> 

WtWioC, #3>f/P3 8c03'f;Hi8S2rM»t 
hwtf&w znXo^mtit. Matthew 
8<0&«X°¥l&lt:W&tirM.\,Hztemti2><r)X\ 73 

x-?>mmm 2mzmit>titzm>m%i±.£tTW% 

[0086] Kryx^mimmft&zvtfimmy 
mz. &±mbt:mm7yx-?m.$szm-tz>iz 

S£9. tcnrffi&Xvmfttz^Z. BHtBHW*. 

ikhj Liz7yx^m.m-m^ vxxm mm- 

[0087] 7yX~?!mffl& 1 2lZ7wtXl- 

*>J<58£.t*)MttiXVl. znxyxvmm® 

1 2mzm^ixfcmmfa j $>3ffimtm±<v~-x6 
oziYixmimwjyh*-? 6 2iz&ifZtix^ 
i. ZW7h*~?6 2it. wwm&*v-} i £& 
aW-ifcStffl^S. Tn-fexf-^y^'5 8c7)T 

iimz\i7u±x#x®tm9 €>4im o# 

4b7v*.X+*rVrt5&b<rMte. 7n-txtfx%& 

MW#6 6Zftixmsztix^i. zcom.mm6 



[0088] «2ff-* V^'tt, -f ^T* 5 Hi»$ft& b® 

mtih. -et-t. M^yreA^ms^^ti. 
x. ryx-?mm^xmxii3o^^7yx-7%^/f 
*£»&u ttz. y-a±xmtfxmffL2ais>t>im 

±izmmztitzmm%si 6t,zm-&7y x-?>m<m 

[0089] ftle. »2iSJf 8KS4 4 fcfHttStf* 
t . r^Xv^n^f ;P4 2 lei ^IHWUPr 
5X??6£1Ii£l0flteEP;!)D§*lS. *LT. ZVXR 

mmmmzx V7?xvwi#x#iizwmxtiumaz 
$i oft^irfti. r5XT«fey^<^uix*^ 

[0090] wsmmm&ts 344.3 8 tn 

.B&OfiianmJ:. .I<o:M/k3 8lcJ:«JT 
5Xv»iS««14p>itgBjSSii4S»it:J:-5Th5-y 

x$fi, r9X-^iSfw«i4rt(cgi#>i4*i6. 

3<"/P3 8<7)fg£&##SU2fc\ «v^cO«^&?l 
SiiOii:*^**. i^3>fyP3 8*«iaf6»l3 
-f;>4 6. H 2 3 ^4 8*3^113:3^ 5 0 mi. 
-eil-? : 'it^l3^;H®6 8. ^2 3-f;Hi®7 O^J: 
y»33-f;H»7 2CJ: Offi'Jtm^l*W$iiS. 
[0 09 1] $A>(C 3-f;i,3 8<7)^-tl)m**^< : 5: 

st. t°7 x-rffimm 1 4 t atiwav ^»mT 

14. r5XvgB3MH«14rt«7 , 5X'7^)gfch.CiBofc 
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